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least five filter pairs must be within
the specified concentration range for
the tests to be valid.

(k) Test for precision. (1) Calculate the
precision (P) of the analysis (in per-
cent) for each filter and for each meth-
od, as the maximum minus the min-
imum divided by the average of the
three concentration values, using equa-
tion 4 or equation 5 of this section:

Equation 4
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or
Equation 5
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Where, i indicates the filter number.

(2) If a direct reading candidate
method is tested, the precision is deter-
mined from collocated devices using
equation 5 above.

(3) If any reference method precision
value (Pri) exceeds 15 percent, the pre-
cision of the reference method analyt-
ical procedure is out-of-control. Cor-
rective action must be taken to deter-
mine the source(s) of imprecision, and
the reference method determinations
must be repeated according to para-
graph (g) of this section, or the entire
test procedure (starting with para-
graph (e) of this section) must be re-
peated.

(4) If any candidate method precision
value (Pc;) exceeds 15 percent, the can-
didate method fails the precision test.

(5) The candidate method passes this
test if all precision values (i.e., all Pgi’s
and all Pc;’s) are less than 15 percent.

(1) Test for comparability. (1) For each
filter or analytical sample pair, cal-
culate all nine possible percent dif-
ferences (D) between the reference and
candidate methods, using all nine pos-
sible combinations of the three deter-
minations (A, B, and C) for each meth-
od using equation 6 of this section:
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Equation 6
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Where, i is the filter number, and n numbers
from 1 to 9 for the nine possible dif-
ference combinations for the three deter-
minations for each method (j = A, B, C,
candidate; k = A, B, C, reference).

(2) If none of the percent differences
(D) exceeds 20 percent, the candidate
method passes the test for com-
parability.

(3) If one or more of the percent dif-
ferences (D) exceed 120 percent, the
candidate method fails the test for
comparability.

(4) The candidate method must pass
both the precision test (paragraph (k)
of this section) and the comparability
test (paragraph (1) of this section) to
qualify for designation as an equiva-
lent method.

(m) Method Detection Limit (MDL).
Calculate the estimated MDL using the
guidance provided in 40 CFR, Part 136
Appendix B. It is essential that all
sample processing steps of the analyt-
ical method be included in the deter-
mination of the method detection
limit. Take a minimum of seven blank
filters from each lot to be used and cal-
culate the detection limit by proc-
essing each through the entire can-
didate amnalytical method. Make all
computations according to the defined
method with the final results in pg/ms3.
The MDL of the candidate method
must be equal to, or less than 5% of the
level of the Pb NAAQS.

[73 FR 67057, Nov. 12, 2008]

§53.34 Test procedure for methods for
PMi, and Class I methods for
PM .

(a) Comparability. Comparability is
shown for PM o methods and for Class
I methods for PM,s when the relation-
ship between:

(1) Measurements made by a can-
didate method, and

(2) Measurements made by a cor-
responding reference method on simul-
taneously collected samples (or the
same sample, if applicable) at each of
one or more test sites (as required) is
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such that the linear regression param-
eters (slope, intercept, and correlation
coefficient) describing the relationship
meet the requirements specified in
table C-4 of this subpart.

(b) Methods for PM,,. Test measure-
ments must be made, or derived from
particulate samples collected, at not
less than two test sites, each of which
must be located in a geographical area
characterized by ambient particulate
matter that is significantly different in
nature and composition from that at
the other test site(s). Augmentation of
pollutant concentrations is not per-
mitted, hence appropriate test sites
must be selected to provide the min-
imum number of test PM o, concentra-
tions in the ranges specified in table C-
4 of this subpart. The tests at the two
sites may be conducted in different cal-
endar seasons, if appropriate, to pro-
vide PM o concentrations in the speci-
fied ranges.

(c) PM;o methods employing the same
sampling procedure as the reference meth-
od but a different analytical method. Can-
didate methods for PM o, which employ
a sampler and sample collection proce-
dure that are identical to the sampler
and sample collection procedure speci-
fied in the reference method, but use a
different analytical procedure, may be
tested by analyzing common samples.
The common samples shall be collected
according to the sample collection pro-
cedure specified by the reference meth-
od and shall be analyzed in accordance
with the analytical procedures of both
the candidate method and the reference
method.

(d) Methods for PM,s. Augmentation
of pollutant concentrations is not per-
mitted, hence appropriate test sites
must be selected to provide the min-
imum number of test measurement
sets to meet the requirements for
PM.,s concentrations in the ranges
specified in table C-4 of this subpart.
Only one test site is required, and the
site need only meet the PM,s ambient
concentration levels required by table
C—4 of this subpart and the require-
ments of §53.30(b) of this subpart. A
total of 10 valid measurement sets is
required.

(e) Collocated measurements. (1) Set up
three reference method samplers collo-
cated with three candidate method
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samplers or analyzers at each of the
number of test sites specified in table
C—4 of this subpart.

(2) The ambient air intake points of
all the candidate and reference method
collocated samplers or analyzers shall
be positioned at the same height above
the ground level, and between 2 meters
(1 meter for samplers or analyzers with
flow rates less than 200 L/min) and 4
meters apart. The samplers shall be
oriented in a manner that will mini-
mize spatial and wind directional ef-
fects on sample collection.

(3) At each site, obtain as many sets
of simultaneous PM o or PM,s meas-
urements as necessary (see table C—4 of
this subpart), each set consisting of
three reference method and three can-
didate method measurements, all ob-
tained simultaneously.

(4) Candidate PM ;o method measure-
ments shall be nominal 24-hour (1
hour) integrated measurements or
shall be averaged to obtain the mean
concentration for a nominal 24-hour pe-
riod. PM,s measurements may be ei-
ther nominal 24-or 48-hour integrated
measurements. All collocated measure-
ments in a measurement set must
cover the same nominal 24-or 48-hour
time period.

(5) For samplers, retrieve the samples
promptly after sample collection and
analyze each sample according to the
reference method or candidate method,
as appropriate, and determine the PM o
or PM,s concentration in pug/ms3. If the
conditions of paragraph (c) of this sec-
tion apply, collect sample sets only
with the three reference method sam-
plers. Guidance for quality assurance
procedures for PM,s methods is found
in “Quality Assurance Document 2.12”
(reference (2) in appendix A to this sub-
part).

(f) Sequential samplers. For sequential
samplers, the sampler shall be config-
ured for the maximum number of se-
quential samples and shall be set for
automatic collection of all samples se-
quentially such that the test samples
are collected equally, to the extent
possible, among all available sequen-
tial channels or utilizing the full avail-
able sequential capability.

(g) Calculation of reference method
averages and precisions. (1) For each of
the measurement sets, calculate the
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average PM o or PM,s concentration
obtained with the reference method
samplers, using equation 7 of this sec-
tion:

Equation7
3
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Where:

R = The concentration measurements from
the reference methods;

i = The sampler number; and

j = The measurement set number.

(2) For each of the measurement sets,
calculate the precision of the reference
method PM,, or PM,s measurements
as the standard deviation, Pgj, using
equation 8 of this section:

Equation 8
o[ 2
e 5[3 )
i=1 i=1
Py = 5

(3) For each measurement set, also
calculate the precision of the reference
method PM,, or PM,s measurements
as the relative standard deviation,
RPgj, in percent, using equation 9 of
this section:

Equation 9
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(h) Acceptability of measurement sets.
Each measurement set is acceptable
and valid only if the three reference
method measurements and the three
candidate method measurements are
obtained and are valid, R; falls within
the acceptable concentration range
specified in table C-4 of this subpart,
and either Pg; or RPg; is within the cor-
responding limit for reference method
precision specified in table C—4 of this
subpart. For each site, table C—4 of this
subpart specifies the minimum number
of measurement sets required having R;
above and below specified concentra-
tions for 24- or 48-hour samples. Addi-
tional measurement sets shall be ob-
tained, as necessary, to provide the
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minimum number of acceptable meas-
urement sets for each category and the
minimum total number of acceptable
measurement sets for each test site. If
more than the minimum number of
measurement sets are collected that
meet the acceptability criteria, all
such measurement sets shall be used to
demonstrate comparability.

(i) Candidate method average con-
centration measurement. For each of the

acceptable measurement sets, cal-
culate the average PM o or PM,s con-
centration measurements obtained

with the candidate method samplers,
using equation 10 of this section:

Equation 10
3
e
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Where:
C = The concentration measurements from

the candidate methods;
i = The measurement number in the set; and
j = The measurement set number.

(j) Test for comparability. (1) For each
site, plot all of the average PM,, or
PM,s measurements obtained with the
candidate method (C;) against the cor-
responding average PM,o or PM;;s
measurements obtained with the ref-
erence method (Rj. For each site, cal-
culate and record the linear regression
slope and intercept, and the correlation
coefficient.

(2) To pass the test for com-
parability, the slope, intercept, and
correlation coefficient calculated

under paragraph (j)(1) of this section
must be within the limits specified in
table C-4 of this subpart for all test
sites.

§53.35 Test procedure for Class II and
Class III methods for PM.,s and
PM —2s.

(a) Owverview. Class II and Class III
candidate equivalent methods shall be
tested for comparability of PM.,s or
PM 025 measurements to cor-
responding collocated PM,s or PM 025
reference method measurements at
each of multiple field sites, as required.
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